as shown in Figure  la .
We observed that the apical cytoplasm contains intricate arrays of at least three morphologically distinct populations of vesicles: a small number of MVB lacked AcP reaction product ( Figure  2a ).
In the basolateral cytoplasm, diffusely distributed small or mediumsized round vesicles and tubular structures were observed, all of which appeared to be AcP negative. :;
Internalization of HRP
. ....
.;Y#{149} i: . (b) after cells were exposed to HAP for 5 mm at 37#{176}C, HAP was localized in tiny vesicles beneath the apical surface (arrows). Figure  4 ), suggesting that HRP-positive vesicles were moving from the apical to the basal cell domain.
To exclude the possibility that the increase with time in the percentage of HRP-positive vesicles in the lateral and basal cell domains was the result of a loss of cell polarity over 30 mm, we exposed the cells first to DPBS for 30 mm at 37#{176}C and then to HRP for 5 mm at 37#{176}C; this experiment showed that internalization of HRP was still limited to the apical plasma membrane (i.e., the distribution ofHRP-positive vesicles was apical, 82.8%; lateral, 11.7%; basal, 5.4%; total vesicles counted, 239). Electron microscopy showed that at 5 mm exposure to HRP the reaction products were present exclusively in small vesicles of 100 nm diameter or less beneath the apical plasma membrane (Figures  5b and 5c ). 
Pulse-chase Study
To follow the intracellular fate ofHRP, a pulse-chase study was per- Figure  4) and to fusion of endosomes with lysosomes ( Figure  7) , resulting in an increase in the number of luminally stained veiscles ( Figure  10) . The decrease in the number ofHRP-positive endosomes in the apical domain also partially resulted from exocytosis occurring at the apical cell surface.
Mter a 10-mm chase, HRP-positive endosomes were observed fusing with the apical plasma membrane (Figune 12a ).
In the basal domain, the number of peripherally stained vesides (i.e., endosomes) derived from the apical domain also decreased with time( Figure  1l) .In contrast, the number of luminally stained vesicles (i.e. , bysosomes) in the basal domain did not significantly increase ( Figure  1 1) , which suggests that exocytosis of endosomes is also occurring at the basal surface. Morphological confirmation ofexocytosis was demonstrated by peripherally stained HRP-positive vesicles fusing with the basal plasma membrane ( Figure  12b ).
Accumulation of reaction product of HRP also occurred in the (2) to the apical plasma membrane to go back to the bile duct (recycling);
(3) to secondary tysosomes to undergo degradation.
narrow intracellular space between the complex interdigitations of neighboring cells ( Figure  12c ). Because this accumulation did not occur in cells exposed to HRP for 30 mm at 4#{176}C ( Figure  12d ), this finding suggests that HRP was excreted into the extracellular space in the proximity of the junctional complex, presumably by exocytosis.
Discussion
The In conclusion, our results provide new insights into the movement ofmacromolecules in IBDEC ( Figure  13 ) and directly establish that the bile duct is not simply a passive conduit but rather is a dynamic network ofepithelia which probably modifies canalicular bile in ways yet to be identified. Additional studies are under way to provide further insights into the physiological relevance of our observations with this new isolated cell model.
